industrial characters. As they become more oriented to services and business, the architectural production and the occupation, use, and operation of office buildings are now recognized as central concerns of many agents involved in the process, including architects, builders, real estate agents, administrators, managers of building resources, and the final clients and users, and are increasingly important areas of investment for these actors (Facility, 1997) .
From an architectural point of view, these buildings must increasingly attend to the specific profiles of businesses that they house, guaranteeing the users' satisfaction and providing a work environment conducive to achieving the desired productivity. They must also enable the spatial flexibility associated with ergonomic conditions, environmental comfort, and adequate crime and fire safety (Crowe, 1991) and be able to accommodate new demands related to communication and information technologies. In addition, a proper balance between space used for individual creative activities and that used for collective work and decision making has become part of the planning for these buildings and has influenced the layouts that architects propose to the companies (Andrade, 1996) .
Thus, in São Paulo's office buildings of the 1990s, there is an effort to combine the advantages of "office landscaping" with a centralized and economical pool of technical support and facilities (elevators, stairs, shafts, restrooms, kitchenettes, etc.) , along with building information technologies 2 and a minimization of circulation areas, with the goal (albeit not always achieved) of increasing, in an efficient and comfortable way, the usable area devoted to workstations.
These environments, considered almost the "latest generation designs" (conceived and occupied, in Brazil, beginning in the mid-1980s), are produced by architects and other agents influenced by the globalization of architecture and by the importation of "high-tech" international models. Sometimes poorly adapted to the local climate, culture, and behavior, they have been increasingly oriented to interior designs demanded by multinational corporations. An emphasis is placed on individual workstations, whereas consideration of the building as a whole and its place in the neighborhood is often limited to aesthetic and marketing issues.
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Brenda C. C. Leite (master's student in FAU-USP and scholarship FAPESP) , and architect Antero de Oliveira Cruz (master's student in FAU-USP) The city of São Paulo has undergone intense transformations, especially during the past 15 years, which have resulted in a growing abandonment of the old downtown. The buildings located there, most of which are more than 30 years old (called first generation), cannot keep up with the demanding users of the service sector, who expect comfort, information technologies (Folha de São Paulo, 1997) , and flexibility. In many cases technical/economic-feasibility studies have demonstrated the inefficiency of rehabilitating these buildings, especially when the existing urban infrastructure, such as collective transport, services, commerce, and leisure, is taken into account. These transformations have already had a strong impact on the old city center and are now reaching the neighboring regions, including the important Rua Augusta/Avenida Paulista commercial area (two kilometers away from downtown). These places are now being abandoned as high-tech "latest generation" office buildings and are now being built in the "new" commercial corridors, such as Avenida Engenheiro Luis Carlos Berrini/Marginal de Pinheiros (Fagá, 1995) , nine kilometers away from downtown, in the southern zone of the city.
The Berrini/Marginal Pinheiros axis has been systematically developed since the 1970s, and the process accelerated in the 1980s, when more than 70 buildings were constructed and occupied. Most of these are now called "second-generation" buildings. They are not equipped with information technologies or centralized controls but, unlike the first generation, are equipped with window air-conditioning units and enclosed stairways for fire escape. In the late 1980s there was a further expansion with the arrival of the latest generation buildings. In this axis there are some shopping centers nearby; however, there is no subway, few bus routes, and local commerce and services are very limited.
Therefore, in terms of the relation between built environment and behavior in the context of office buildings, the city of São Paulo finds itself in a transition phase, which will mean a continuing coexistence of workstations of the first, second, and third generations requiring permanent upgrading and renovations.
To what extent are users satisfied with buildings' performance as a whole and with the quality of urban life in the neighborhood in which they are situated? Conducting postoccupancy evaluation (POE) studies in these office buildings could assist not only in understanding this issue, but also in the formulation of performance criteria, to be applied from the planning stage onward. This analysis is important because a significant number of urban residents spend a great part of their economically active lives in these places and their surroundings.
Internationally, POEs of office buildings have principally examined buildings and their interiors (Baird, Gray, Isaacs, Kernohan, & McIndoe, 1996; Duffy, 1997; Hartkopf et al., 1993; Kernohan, Gray, Daish, & Joiner, 1996; Mill, Hartkopf, & Loftness, 1986; Vischer, 1989a Vischer, , 1989b Wilson, 1996) or contributed to the formulation of performance criteria based on issues of user satisfaction (American Society for Testing and Materials, 1996; Davis, Gray, & Sinclair, 1993) . Others are strongly oriented to the "sick building" concept (Menzies & Bourbeau, 1997) . There is also a vast literature devoted to the evaluation of the performance of various urban designs and their influence on quality of life, which is not directly concerned with work environments (Greene, 1992; Shirvani, 1990) , although there are some analyses of urban microenvironments, which do take into consideration the human scale (Bach & Pressman, 1992; Prinz, 1983; Sücher, 1995) . Few studies of microenvironments address the economically productive activities of the city. Some exceptions could be mentioned, such as Safdie and Kohn's (1997) overview of the future of the city and its workplaces, as well as the ecological approach to urban work environments of Hartkopf, Loftness, Mahdavi, and Shankavaram (1995) . In Brazil, research has been carried out in the fields of architecture, civil engineering/maintenance, and public health/ sick buildings (Lopes, 1993; Ornstein, 1997; Ornstein, Bruna, & Cruz, 1995; Santos, Rumel, Martarello, Ferreira, & Matos, 1992) , as well as in the field of environmental psychology (Palácios, 1995) . The limited number of POEs (or similar analyses), which have been carried out for office buildings, also addresses, predominately, the performance of the interior of these environments (Ornstein, Bruna, & Roméro, 1995) , with a focus on the analysis of floor plans.
There are still relatively few Brazilian studies oriented to the formulation of quality-of-life indicators for civil construction in general (Oliveira, Lantelme, & Formoso, 1995) and for performance indicators for floor plans and workstations in particular, involving environmental comfort and functionality (Andrade & Souza, 1997; Projeto-Design, 1997) .
In terms of urban areas, methodological procedures close to the approach of POE have been developed in the area of environmental perception (Kohlsdorf, 1996; Rio & Oliveira, 1996; and in environmental psychology, the latter including the aspects of quality of urban life in planned cities and in traditional cities (Günther, 1992) , and in terms of the historical evolution of office buildings in São Paulo (Amaral, 1995) . However, only one study (Rheingantz, 1995) was found dealing with the influence and impact of quality of life on the productive activity of users of office buildings.
CHARACTERIZATION OF BUILDINGS PHYSICAL ASPECTS
In this article, the four buildings examined will be referred to as A, B, C, and D. Both A and B are third-generation buildings, equipped with some information technologies, located in the Berrini/Marginal Pinheiros axis; C is a second-generation building, also located in this axis; and D is a firstgeneration building, located in the Augusta/Paulista axis. C and D are traditional buildings. Building A houses a private international financial institution, B houses a multinational foodstuffs company, C houses a Brazilian company that produces telephone directories, and D houses two state-owned corporations that provide technical services.
The office buildings studied here have between 8,045 m 2 (C) and 56,500 m 2 (B) of built area, and 6 to 21 floors, including the ground floor and underground levels. Building D differs from the others in having above-ground garage levels, but no underground or visitor parking. The latter is also unique among the four buildings in that it is situated in a mixed-use urban area (residential-commercial-business-services and leisure) with facilities and collective transport, including several paid-parking areas. Although Building D is now considered an office tower, it originated from the reform of an older four-floor building that housed a bakery and sophisticated teahouse, to which the tower was added 30 years ago. The others (A, B, and C) were conceived as office buildings.
Buildings A and B, which are partially provided with information technologies, have a high standard of construction, and the floor plans have respectively 1,200 m 2 of usable area and facilities concentrated at one of the outside walls, and 950 m 2 of usable area and service area concentrated in the center of the floor.
Building C (traditional) has an "economical" standard of construction, an average usable area per floor of 265 m2, and support services and facilities distributed into three distinct points of the outside wall. Buildings A and B have highly finished indoor courtyards, the uses of which are not welldefined. All the buildings studied here have bank branches, B has a restaurant and a travel agency, and C has a recreation club (bar, billiards, etc.) for workers.
Building D has an average usable area per floor of 320 m 2 . Because of its deteriorated state, it requires a cost-benefit analysis to assess the technical and economic viability of establishing a corrective and preventive Ornstein / POSTOCCUPANCE EVALUATION 439 maintenance program. This analysis involved issues from a general retrofit, including adaptation to new communication and information technologies, to basic construction aspects such as fire safety, increase of energy generation capacity, and spaces to increase cabling, along with the requirements for environmental comfort (atmospheric controls, lighting, acoustics, ergonomics, and layout) (Loftness, Beckering, Miller, & Rubin, 1996) . Building C required a similar study, addressing retrofit, space for cabling, capacity for energy generation, and environmental comfort (temperature, air humidity, ventilation and lighting), along with layout and furniture ergonomic aspects.
In the case of Buildings A and B, such studies needed to examine the issues of centralized environmental controls (occasional temperature differences and interior air pollution resulting from air-conditioning, excess or lack of adequate lighting levels, relations between acoustic comfort and levels of privacy, etc.), consumption/conservation of energy, and safety (regarding fire and exits/entrances of buildings). In these buildings, the functional aspects of spatial arrangements were optimized by balancing productivity and user satisfaction. In contrast to the others, Buildings A and B already have the potential for increasing cabling because of raised floors, ceilings with spaces, and shafts, which allowed some adaptation to technological innovations.
It was also found that Buildings A and C exhibit high levels of occupational density in the floor plan (around 11 m 2 per user), which is especially prejudicial to the performance and satisfaction of the users. This high density is a result of the characteristics of the businesses and services housed in these buildings, the proposed layouts, and the number of workers, as well as the volume of computer equipment in use.
In fact, as Rocha points out in Projeto-Design (1997), plans for office buildings in Brazil have adopted, in general, an area varying from 9 m 2 (minimum) to 15 m 2 (maximum) per worker, which includes circulation, service, and support area. In terms of the area of enclosed offices, Fiocca notes that the branches of multinational corporations located in Brazil have an average space of 33.75 m 2 for the president, 18.75 m 2 for directors, 14.75 m 2 for managers, and 6.25 m 2 for technical staff and secretary support (Projeto-Design, 1997). These physical indicators suggest that the hierarchical organization of companies may have a specific cultural bias, especially in Latin American countries such as Brazil.
The basic characteristics of these buildings are summarized in Table 1 . At the time of the survey, the buildings examined had floor plans with layouts as presented in Figure 1 . a. The building information technology in the case of Buildings A and (partially in the case of) B is a "supervised" system, because the controller of the processes is still the operator/user, which takes the final decision on the basis of a central information processor connected to sensors that detect anomalies. Along with this, the safety/control system of access by video and magnetic cards is independent of the others. b. The office information technology is computerized and the interconnections to internal networks are external (Internet) to the services provided by these offices. This occurs in Buildings A and B, partially in C, and does not occur in D, despite the use of personal computers.
THE USERS
At the time of the survey (1995 and 1996) , the four buildings studied held a total of 2,515 users, with Building C holding the smallest number of workers (375) and Building B the largest (1,036). From the 340 questionnaire responses in the four cases (see Table 2 ), a basic socioeconomic profile of the workers/users can be established.
From Table 2 , it is particularly significant that a higher percentage of workers in Building B use their own vehicles as a mode of transportation to and from work, compared to the other cases. In this context it should be noted 444 ENVIRONMENT AND BEHAVIOR / July 1999 that the Augusta/Paulista axis is served by a subway and a significant number of regular bus lines, unlike the Berrini/Marginal Pinheiros corridor. The questionnaire responses revealed that the distances and transit times between homes and workplaces are very high, and this could have a bearing on satisfaction with workplace environmental quality.
Generally, high socioeconomic and educational levels of the users were observed, which could be responsible for demands in terms of workplace performance above the Brazilian average. Gilleard and Rees (1998) suggest that workplace strategies in the 1990s and into the 21st century are divided into (a) on-site workplaces, which require a physical space and address, in arrangements such as "hoteling," where the space is not reserved for any specific company or worker and anyone can make a work space reservation, or "project team environments," which require very flexible space to support different sizes of work teams; and (b) off-site workplaces that are not dependent on a fixed address or space because of the freedom to work at home, in a car, hotel, and so on, enabled by portable telecommunications technologies. Vos, Meel, and Dijcks (1996) 3 suggest a broader conceptual framework for workplaces divided into (a) place, which addresses whether the workers are together in the same building or if they are spread out in different locations; (b) space, which involves spatial layouts such as cellular, group, open plan, or "combi" kinds of offices; and (c) use, which addresses the way the workplace is being used, that is, as an assigned personal work space or a nonterritorial office that could be used by anyone. This second framework or set of strategies could include more conventional workplaces from the 1960s to the beginning of the 1990s, such as the Brazilian buildings examined in this article, which could be classified as follows: (a) in terms of place, as centralized office workplaces; (b) in terms of space, as hybrid work environments, because of the mixture of open plan with some combi and cellular offices; and (c) in terms of use, as predominately assigned personal office spaces, although shared offices are also common. These hybrid workplace strategies could be an attempt by the companies housed in Buildings A, B, C, and D to combine the Brazilian employees' "need to be seen" with a hierarchical Ornstein / POSTOCCUPANCE EVALUATION 445 organization structure, although local cultural aspects are unfortunately usually ignored during the layout design process for the buildings.
WORKPLACE STRATEGIES AND THE BRAZILIAN OFFICE BUILDING CASES

METHOD
The following POE methods were adopted for the study of the four buildings:
1. Initial contacts were made and interviews conducted with architects and engineers, administrators, and building facility managers of the buildings studied. 2. Plans were obtained for all floors, giving the layout of furniture at the time, blueprints for the master plan (architecture and installations), data related to the constructed and useful areas of the building and floor plan, along with general information about the organization of companies housed in these buildings. 3. The number of workers was obtained by floor and by gender at the time of the study. 4. Technical surveys were conducted of buildings and photographic documentation. 5. The proposed pretest questionnaire was developed and discussed by the research team, 4 based on the literature related to the prior application of this method (Gerson, 1993; Hartkopf et al., 1993; Ornstein, Bruna, & Roméro, 1995; Vischer, 1989b) . 6. A pretest questionnaire was presented to the architects, engineers, and administrators of these buildings. 7. A pretest questionnaire was administered by researchers (undergraduate and graduate students of the Faculty of Architecture and Urbanism, University of São Paulo [FAU-USP]). 8. The pretest questionnaire was analyzed and revised. 9. The sample defined, that is, the percentage of users to which the final questionnaire would be applied, based on the need to achieve the widest distribution possible throughout the building and floors, as well as representation of all environmental conditions. 10. The final questionnaire was released to the companies in the buildings studied. 11. The final questionnaire was administered by researchers to assess the level of satisfaction of the users. 12. The data were tabulated. 13. Recommendations were written. 14. The final report of the completed POE was delivered to professional staff/administrators of each building.
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The stages of development of this research are presented in Figure 2 .
SAMPLING
A proportional distribution of the sample was established according to (a) number of users by floor and (b) proportion of the number of persons by sex, at the time of the research. The distribution of questionnaires administered per building is shown in Table 3 .
USE OF QUESTIONNAIRES TO ASSESS USER SATISFACTION
The final questionnaire was divided into five blocks of questions, to facilitate tabulation:
1. Characteristics of interviewee (socioeconomic conditions, educational level, distance from work to home, etc.);
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Figure 2: Flowchart of Application of Postoccupancy Evaluation (POE) in Office Buildings
2. The neighborhood (especially the network of services, commerce, collective transport, and other elements of urban infrastructure available in the immediate area); 3. The building as a whole (including the capacity of adaptation to new technologies, fire safety, crime safety, access for the physically disabled, appearance, leisure, kitchenettes, parking, and other aspects); 4. The floor, especially the layout (including underground levels, ground floor, and top floor) addressing distribution of space; environmental comfort, the furniture of workstations, the behavior of users, and the opinion of interviewees regarding the physical characteristics of their workplace; and 5. Observations and comments of interviewees, giving the interviewees opportunities for spontaneous and open-ended commentaries.
The questionnaire also included a drawing of the floor plan in a reduced scale, to locate the respondents in terms of the conditions of thermal and lighting comfort. Other items, such as those dealing with artificial and natural lighting and temperature (i.e., with and without air-conditioning), enabled the further analysis of environmental comfort. The weather and daylight conditions at the time of the interview were also noted, as well as the type of clothes of the interviewee and others. 5 In addition to the criteria already mentioned, the interviewees needed to work regularly in the building, and where possible, to have been working there for a minimum of 12 months. The respondents could choose only one answer to each question. The researchers administering the questionnaires were instructed to avoid concentrations of respondents whose places of work 448 ENVIRONMENT AND BEHAVIOR / July 1999 The data were first tabulated in spreadsheets with corresponding graphics. Then, these data were grouped and summarized according to the blocks of questions (characteristics of interviewees, the neighborhood, the building, the floor, and others) to better visualize the overall results. Then, quality control diagrams 6 were developed to compare the mean, mode, and standard deviation for the value scales. The quality control diagrams allowed a comparative analysis of user satisfaction in different areas and assisted in the prioritization of problem areas and a cost-benefit analysis, including both physical and financial aspects, of solutions for the areas of unsatisfactory performance.
USER-NEIGHBORHOOD RELATIONSHIP
The great majority of users of Building A walk two to four blocks through the neighborhood daily. The neighborhood is usually used for shopping, leisure, and meals, and these activities are often carried out in the nearby shopping center and supermarket or in the case of meals, in fast-food places. Most users carry out these activities during their lunch hours.
These users do not consider the public spaces in the neighborhood as welcoming. Roughly 18% of respondents pointed to one particular statue as an important landmark or monument in the surrounding area, but others (22%) indicated the supermarket in front of Building A as a reference point. This suggests that the supermarket is the principal place of socialization (even though restricted) for these users. It is also interesting to note that only 4% of respondents indicated that the River Highway was a reference point in the neighborhood. Ornstein / POSTOCCUPANCE EVALUATION 449 In the case of Building B (the largest among the four analyzed), it was found that the majority of respondents (53.4%) make excursions in the neighborhood on foot, for the purpose of lunch hour meals and shopping.
The majority of the interviewees (67%) do not use the neighborhood for leisure, but 28% occasionally do, with a preference for shopping centers. The shopping centers were considered by 88.8% of the respondents as the reference points of the region.
In the case of Building C, the great majority of the interviewees also goes walking occasionally (42%) or daily (38%) within a three-or four-block area. This excursion is made for the purpose of daily (49%) or occasional (38%) meals at lunch hour, or occasional shopping (69%). The company cafeteria was used daily by 62% of the respondents. About 54% of the respondents never use the neighborhood for any type of service, and 69% never use it for leisure. The great majority (66%) identified the closest avenue to the building (Av. Eng. Luis Carlos Berrini) as the principal reference point for the region, and it is also interesting to note that another 28% identified a shopping center or Building B as neighborhood reference points.
Building D is located some distance from the others in a commercial area that was adequately supplied with providers of services, leisure, commerce, and mass transport, and 67% of its users walk around the neighborhood, for three to five blocks in 64% of the cases. Around 58% of the respondents never use the neighborhood for leisure activities, even though there is a wide range of alternatives available, but 80% use it for meals, 82% for occasional shopping, and 55% occasionally or daily for services.
Even though there is no parking for workers in Building D, the majority of respondents (80%) do not use neighborhood parking facilities, because of the many options for collective transport. Furthermore, around 72% never use the cafeteria of Building D, because in terms of environmental comfort, it is inadequate for having meals.
The research suggests some general similarities in the behavior and the responses of the users of the four buildings. However, in contrast to the others, the majority of users of Building D make use of services in the surrounding area at least occasionally, probably because of their greater availability. It is interesting to note that for users of Buildings A, B, and C, the shopping centers and/or supermarkets were identified as the reference points of the neighborhood, whereas for Building D, Avenida Paulista was identified as such.
In general, the building users do not appear to have strong ties to their workplace neighborhoods or to carry out activities there, beyond that required by work itself.
COMPARATIVE ANALYSIS
The following analysis is based on the questionnaire responses for the four buildings related to the level of satisfaction of users with the performance of their building as a whole.
For this topic, depending on the particularities of each building, between 5 (Building A) and 23 questions (Building C) were formulated. Figures 3, 4 , 5, and 6 were thus prepared and analyzed, covering up to 26 questions, as described in the legend presented in Table 4 .
It is important to emphasize that some questions, along with attending to the relevant characteristics of each building, were designed to improve the techniques of POE as applied to office buildings, in view of the fact that this particular research project is a pioneering one in Brazil. This experimental character meant in some cases, and especially Building C, an increase in the number of questions, which ended up enriching the diagnostic.
The quality control diagrams, as statistical indicators, were based on the average of the responses and used as a "reference of quality," the minimum indicator equal to
for a scale of values from 1 to 4.
In these analyses, the means, standard deviations (SD), and modes were verified.
With regard to the building as a whole, notwithstanding some variation in the responses (means lower than 2.5 and some modes being 3), it is shown that the users of Buildings A and B (semiautomated) and C (traditional) are, in general, more satisfied than those of Building D. In the case of Buildings A and B, which have a high construction and architectural standard, the means related to the question about "appearance," for example, were close to the maximum value, and items such as "maintenance" and "preservation and cleanliness" were also considered by the users to be satisfactory.
For Building C, questions such as "functioning of the restroom facilities," "preservation/cleanliness," and "building maintenance" produced positive responses, although lower than those obtained from users of Buildings A and B. In the case of Building D, items such as "preservation/cleanliness" were ranked quite high, as was the item "location and characteristics of stairs," whereas for Buildings A and B, the average barely exceeded the minimum acceptable level. Ornstein / POSTOCCUPANCE EVALUATION 451 Also related to the building as a whole, the item "accessibility for persons with physical disabilities" was considered to be unsatisfactory in all four cases, in terms of the parking levels in Buildings A and C and the common Table 4 for legend.
areas in Building C. None of the four buildings complied with the legislation regarding accessibility for persons with physical disabilities (Associação Brasileira de Normas Técnicas [ABNT], 1994).
In fact, in the context of relations of users with the neighborhood, there was considerable dissatisfaction with the parking facilities, especially with Buildings A and C, which do not have enough spaces to satisfy the demand of the workers and also lack satisfactory collective transport in the area. In relation to the item "common areas," even though there is a specific area for this purpose in Building C, the users were very unsatisfied, and this was aggravated by the lack of facilities of this nature in the neighborhood. There is a lack of, for example, public spaces such as squares, and this deficiency is only partly compensated for by supermarkets and shopping centers.
The appearance of Building D, unlike the others, was considered very unsatisfactory by respondents. This was probably associated with the need for general rehabilitation of the building, as well as a program of preventive maintenance, which is at present nonexistent. Users of Buildings C and D responded negatively about the length of time for elevator trips, and for Building C a special freight elevator was considered to be a necessity.
In general, the respondents of Buildings C and D gave a negative evaluation regarding issues of environmental comfort such as temperature, Table 4 for legend.
ventilation, and spatial arrangement/layout (Building C) and to ergonomic aspects and maintenance of furniture.
These analyses demonstrate that the satisfaction of users with their work environments is not simply associated with the workstations alone but also with the characteristics and facilities offered by the building and the neighborhood as a whole.
In the overall design of projects of this nature, architects and other agents, such as construction companies and investors involved in the production of the built environment devoted to the service sector, must seek to harmonize the demands of the company with those of the user. This would involve not Ornstein / POSTOCCUPANCE EVALUATION 455 only layout and environmental comfort but also the potential to offer common areas, services, and spaces for socializing, in the building itself as well as in the neighborhood. In terms of the neighborhood, they need to work closely with public agencies responsible for planning and urban design and through this process, create public and semipublic spaces that help to minimize the stress induced by the daily work routine and the long commute between home and work, as well as contribute to workplace productivity.
IMPLICATIONS FOR METHODS
The application of POE in the case of these four buildings, principally with respect to the assessment of user satisfaction, suggests a greater consideration of the following points in future POEs:
• inclusion of an odd number of choices for some questions, which allows the inclusion of neutral points (already introduced in some questions for Buildings C and D);
• application of specific studies about the influence of the location of buildings and work environments in the city on the satisfaction of users with their environments;
• careful analysis of the open-ended responses, because these help in the comprehension of the negative quantitative responses (already carried out in the case of the four buildings studied here);
• use of quality control diagrams in the final tabulation of data, as a visual procedure in the comparative analysis of responses, themes, and the buildings studied (already carried out in the case of the four buildings, where they served as effective analytical tools); and • the need for addressing cultural factors (Featherstone, 1997) . In the past few years, an international literature has opened a broader debate related to office design, technological innovations, and psycho-/sociocultural aspects about work environments. Until recently, this literature has been more focused on the Asian and Anglo-Saxon countries, and the North in general (Duffy, 1997; Worthington, 1997) . Some handbooks (Davis et al., 1993) provide very useful and exhaustive checklists and requirements for office workplaces designed for countries such as Canada, the United States, Holland, Germany, Denmark, and England. However, these and other complementary tools specifically oriented to social interaction, privacy, and territoriality are still not fully adapted or sufficiently sensitive to cultural and environmental conditions found in Mediterranean or Latin American countries. Nevertheless, some ongoing research projects are trying to develop POE performance tools that give 456 ENVIRONMENT AND BEHAVIOR / July 1999 priority to consideration of local cultural factors, as well as the global urban context (Preiser & Schramm, 1997) . One of the lessons learned from the four case studies in this research was that future POEs applied to Brazilian office buildings need more of a cultural focus in order to contribute to the desired productivity and efficiency, while addressing also the philosophy of companies (especially multinationals) and the need for a healthy environment.
RECOMMENDATIONS AND CONCLUSIONS: PREPARING WORKSTATIONS FOR THE 21ST CENTURY
In general, the research led to the following recommendations:
1. POEs should be encouraged in Brazil, directed to the specific factors such as the role of behavior in energy conservation, the impact of office layout on privacy (Andrade, 1996; Palácios, 1995; Projeto-Design, 1997) , the influence of ergonomics of furniture in workstations on productivity, the contribution of natural and/or artificial lighting conditions to stress levels, the existence of "sick building syndrome" especially resulting from artificial and centralized air-conditioning, the contribution of maintenance programs to office building performance, in view of the very small number of these studies in Brazil within specific disciplines and even fewer of an interdisciplinary character. However, broader and more qualitative and in-depth studies of user satisfaction in office buildings need not be kept separate from simple quantitative spatial indicators at the level of floor layout (Andrade & Souza, 1997) and the level of technology, capacity for adaptation to new technologies, and the potential for computerization of the companies or offices housed there. Design performance criteria can and should be complemented by indicators of the quality of urban life, such as mass transport, commerce and services, and the potential for or tendency toward mixed-use areas (residential and service/commercial, for example), taking into consideration the human scale (distance traveled on foot) and sense of community, understood to be an effective way of achieving adequate levels of satisfaction and productivity, as well as reduced absenteeism. 2. Permeability and integration between private and semipublic spaces (generated or situated within buildings and offices) and public spaces (e.g., shopping centers and other spaces which attract people), which offer islands or pockets for intervals of contemplative rest, or even active leisure, which could reduce the stress of work. Such integration can be found in the urban designs of cities such as Seattle, Washington, in the United States (Sücher, 1995) ; in other U.S. cities (Shirvani, 1990) ; and in many European cities (Bach & Pressman, 1992) . These proposals and their implementation should be considered Ornstein / POSTOCCUPANCE EVALUATION 457 not only by planners of office buildings but also by real estate entrepreneurs, managers and promoters of public spaces, architects and urbanists specializing in environmental impact and transport, and users and the population of district/neighborhoods, beginning with broader negotiations and debates. The main goal should be the establishment of an updated master plan for the city, guiding urban planning and building codes according to an adequate set of guidelines at the urban, building, and human scales. Thus, it is appropriate that the paradigms of urban quality would be considered not just as an abstract utopia and that paradigms for large-scale work environments, environmental impact, and stimulus of the environment-behavior relations not be planned for implantation in an "any city," but rather that such paradigms would be compared and analyzed interactively in a concrete urban context. Furthermore, with respect to POEs of office buildings, the research suggests the following conclusions:
1. There is no one unique and ideal model for office buildings. Rather, the appropriate design is affected by the characteristics of the specific undertaking; financial investments that are intended to be made; climatic, socioeconomic, and cultural conditions of the region and its users; locational factors; philosophy of the companies that it will house; level of automation; and potential for updating with new technologies, among other factors. Likewise, the questionnaire for a POE needs to be adapted to each case, beyond some common aspects (Preiser & Schramm, 1997) . 2. The Brazilian case, in light of the growth of the service sector in the metropolitan regions and the continental dimensions of the country, suggests the need of carrying out regional POEs-taking into account the distinct climatic, socioeconomic, and cultural contexts-and attempting to verify the possibility (or lack thereof) of making quality indicators and performance criteria available to the agents involved in future projects. 3. There is an urgent necessity for making the results of these POEs (diagnostics and recommendations) available in the form of a data bank and videos (see Figure 2 ) to agents involved in the process of production, use, operation, and maintenance of office buildings. 4. The POE should be systematically adopted as an instrument of control of the process of production and use of work environments, continually assessing the influence of spatial arrangements of furniture and other factors on the behavior of users. 5. International experiences of the application of POE in work environments, especially in office buildings (Baird et al., 1996) , indicate that the implementation of relatively low-cost improvements has resulted, in the short and medium terms, in (a) gains of productivity associated with the reduc-458 ENVIRONMENT AND BEHAVIOR / July 1999 tion in lost work time for health reasons and (b) favorable responses to the "new" environment. 6. Finally, it is possible that a less stressful urban life could be achievable if other workplace strategies could be adopted by Brazilian real estate developers, architects, and office managers, beyond the conventional open plan or even combi office and virtual "officing" (Gilleard & Rees, 1998) . If strongly culturally oriented and based on POE recommendations, some spatial layout alternatives could help to minimize some of the performance problems of São Paulo's office buildings presented in this article.
NOTES
